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y 

^(Dmw-^n\^\ ^(omm'^mt. mmmm'r-^\c^ 

^tf) \^m<s\,>x^nm^rromi<r>m^-^^t. 

mti t Lxmmm i (om^^mcm^-r^m 2 (om^^ 

mmm 1 <Dm^^^ t m^m 2 o:>m^^wc\c ^ ^ @^n^ 
^mmmmct>ti^xmy)m{.mn'^. «i^m2<Dm^- 
^^(DW:n^th:b{^m<^^^x. ht<Dmnt*y h^m'^ 

«9> ht<Dmm\:ry h^m^'r^m2<DnM^wtt. 

m^^'^m.^y vtm^^iL^\^y vt(r:>^n^^t>^ 

mm-r^iMinrnm^cm^x. 

m7'-^\zisn^mm^<DT&^y hic^Lr^-T^w 



^itLrzm2<DK&\c'y ht. ^t^^:h-r^^-7i<^^-it 
mmm'm^<Dmwi \fyht mt^^K^ ^^y ht^m^^ 

ht. %:n^-itmw:ti.xmti'r^zt^wmt't^m 
10 mmWo 

^ >^ ]}--:^^m^<D^2(DK^\i^y ht. (D^n^^ 

m'f—^\zi6\i^^mm^(nT\tL\i^y vkc^L.x^-^-m 
ht. ^>^'j-^^m^k(omWiM'yh^m:]h^n^it 

^it^^t K^xm^ir^^t^^WLt-r^mrmmio 

40 yht. ^^^n^it^t\.fzmi<r>lL&\fyht. ^tt 

ttSL. ^(D^m^^t. m^mmit\^x^^ht\.tz\r> 

^y V tmtj:^^mxm}h^n^it^f\.fzm2(OJL9:^' 



-2- 



y n ^ i^^^-^m^-r^ z t ^i^ts^t f 5if 8 tela 

isb<Dmn^m\ ^(omw^^t. mmmmv'-i^[cio 

^mm^-^z^n^mm^cDT^^i'y ^^^h. mmify h 

mntLx^x,^tirzi^m(o^nmih:b i^^^^m^h 
^tp) \^mr^\^^x^mm^nomi<om^':^Tyy't. 

t^nmrn:^ t-r^m2 <Dm^-^T yy't . 

2<Dm^:^7'yy\:iX^^nmi^t}^cm<S\.^X. ht(D 

Sll2S:fift^(ciott5fdicotr-;/ h ^mn^-t ^ :i t \c J: 
"9. txhOtf^f.y h^ti^i-^m2 0iHJ^y^X3/r 
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[0 0 0 1 1 

<OX^r>. DMT (Discrete Mult I Tone) 

PI^^-^OFDM (Orthogonal Frequency Division Mu 
Itiplex) ^mmjj^^{zj:y) ^ U£#</>ii^t[H]^^^v> 

[0 0 0 2] 

[t*5i5<osjffj jL^T. v^^(oiBm:^mc-:>\.^xi^m't 

/c<l:xLf^> SS (Spread Spectrum) :^^^m\^^ft 
Jf^^^CDMA (W-CDMA : Code Division Multip 
I e Access) tc::fcv>Tli. l:iA^??-^t7)l4B^^^# < Ji 

20 ^^^^iTlEn^■t{.x. ^-^n^-f^mm^tix\r^ 
tz7^.M^m^(on^'it?^.^i\tm^ncn^-iti-^h(Dx^ 
flEa'bas^ttri^-5^9iTiEi?^-^<7)ior-fcSo Jiia 

[0 0 0 3] r^T\ ±m^-7fs^^-^m\^^tzv^^(Dm 

^ti^Jc^TT^-riiir-feSo Els .(a) ^::iol^r. loifit^ 
nm^^i^^iii^n^itLxjzSi^^y h^mti-r^mKo 
^«Wffi«K&ii^W-^fbS-cfe *9 . 1 0 2 fi-f y - 

^<T-^»9. 1 0 3li-f y — y< 1 0 2(CJ; 19 An#x. 
^^<DmWi^^i\^^i2<^n^'it\^X7LA\:=r h^thtii-^ 

m2<r>mm&^mi&^ji,:^n^itmx'^^o (b) 

Ji. mico^^SWma^fiii;^??^{b§Si 0 i*3J:t/^2 
40 X^^. 2-:>(D^mmW^^]2<^n^it^\t,. ^ti't^tl 

^-;if^^^^-cfflv>bn'5-r >^ y-^< 1 0 2T-(i. it 
[0 0 0 4] ±fa(Oj:9fcSI^$n^i5^-/i<iRF-^§iT- 
^Wj2:,^n^-it^ I 0 10^ta^(Cj:'9Htrf5tf«t':y 
mMSLi2it^n^it^ 10 3 cotoS{- J: 0 y — :/ftL 

^m^^t*«t':y h^^lj^t?f^{b Litres tr^' h^^lj : x 

50 2t. ^ihti-r^o 
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[0 0 0 5] (a9li. §:ft^lC:fol>T^ffl$ix^^-/if 

w.^^(7^mi&t:7jk'tmx*»>^o m9{cis\,^x. 1 1 in 

Sftft^: yi<t^ftfl#: y 2 tt-ibn»±mit^n3i 
■t^^icDm^^xhr) . 1 1 2ioJ:T>*i 1 6fi;^oS[§i 
Tfei?. 1 1 3:Jo J: 0^1 1 4 ll^r^-^ y—/<T-*i> "9. 1 
1 5»iSft(i^ : yi irSftft-^ : y 3 ^ ;5^b^a±Stfc 

^»tfci-t-5^2(D^-^§gT-^»? . 1 1 7fi7'-r>'^ y — 

5o <eib\ SfHt-^: yi. y2. y3jl. ^iX^'ttffifie 70 
tf^tV h^^'l : XI. TLSt:'.;/ h^^l] : x2. x 3 tCg 

[0 0 0 6] ^mcD^o^cmf^^ti^b^-yfsm^'^x 

tl, ^lC0«-^§il 1 l;!5^ Sftft-^: yik<t§: 

<Ift#: y2k;!)^P>. JtS:*Sit : L (Uk) ^Wm-t^ 

(Uk) fi. i^y^T(DJ:oiz,mi-^t:^^X^ 

mi] * 

Le (Uk) =L (Uk) -yik-La 
/cfcL. llHlSco'«-^{c:Jol>TJl. ^mmmt^Tkibhtl 
X\i^f^\,^tzisb. La (Uk) =0T*fo5o 

[0 0 0 9] 0#'(C, ^rv^^J' x<l 1 3iSj:tKl 1 4 
T-fl. Sftit-^: y^kt^^mn: Le (Uk) >Sr. S 
: y3COB$^](cfet5-tt67t*!)(C. 'ft^co3£-<^x. 

S§1 1 1 ^l^l^tC. Sitft^ : yi irSftft^ : yg, Jb^ 

J:^>'$fe(cS[ttlLT:fcV^fc^^tt^ : L e (Uk)tCS-:5 

i^^T. n^±mit: L (Uk) ^stm-r^o m 
n^i I 6x\t. mn^i 1 2 tmm^^. 12) ^^m 30 

V^r. S^Umn: Le (Uk) ^^ttjr^o rc^<t^. 

^^Hfnt^iLa (Uk) tLxmm^KDm^^i I I 

¥y<yi7 ^ti^bo 

[0 0 10] wmc. ^-^^m^^x\^. ±K^ii^. 

•^mSOiSi^^Sc^gltSrSLaiL, ^Lr, *IJ^II1 1 

^t»*Sit75^ "L (Uk) >0" -CfciXf^. jt^tt^t* 40 
yh : xik ' ^ 1 <!rW^L. "L (Uk) ^0" T^tl 

f^, tiStff^tV h : xik ' $:0 <^4^]^-r5„ 

[0 0 1 1] z,<DX.o\c. i**coa{H;^ffi{c4oi^Tti. 

[0 0 12] 



* *-K)^y 1 k"*"La(Uk)+Le(Uk) 

Pr(x^K-1|(Y}) 
Pr(Xik*=0|[Y|) 



(1 ) 



[0 0 0 7] ntib\ Le (Uk) Ji^gfBfe^^^L. L 

a (Uk) iiiofitro^gi5tt^T'fo5$^Sirtff^^^L, 

Pr (X1k' = l I (Y) ) fi, Simft-^O^^^Ij 

xik ' 1 -efcSflS^^^L. Pr (xik'=0| 

{Yi ) II. {Y} ^gft^ofi^^fiir-ii^^n 
5«stf^t'i/ h : xik ' :^'^ox^^mm^m-ro -t^j: 

t>hs (1) ^r'(i, m^mm^'y h : xik ';550r-fe 

[0 00 8] o#*tc, nm^ 1 1 2 T'li. gtrie^titiss^ 
T-fes*ri»*gjt;5>b. m2com^sii 1 stc^-rs^ 

^tf^5r^tti-r5o i^lF(5tf Si : Le (Uk) 1^. ±tB 
(1) lc:S-:5v^T. JI^TOJ: pjc^i-- i:;!)ST-t-6o 
(Uk) ••• (2) 

iHitii'jicT. 'T^xco^m.ihmc^x^x^-^^n^ 

\C\,^Ot^ /c<irx.*^. 1 6 Q AMT-^nilM fcf ^ hO-r 
^X(07'--^ (0000—1111 :4t':y V^l^:^'^ 
v'gV) (C?ttLT. 2 5 6 QAMT'fciXf^ 8 t'-y h 

tzt^oX. ±ieo<i:^{c, -r-<T<7)v^— i$7co4^iJ^^^T^ 
[0 0 13] *%B>qii. ±lstc:^;ZfX/.e^n/::t>60T*^ 

[0014] 

^L, mt7'-^\z.i6\'fhm'&^<r>T{tL\fyV\zn\^X 

(s&is-r'5iij£<^jg®.<^^"/-j???-^s§ifcffl^) m 
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m 

(5: 

7 

^J^^tr 9 m 1 o^-^^^ 1 (Dm^-^ 1 1 . :ftoK^ 

fa 1 t Lxmmm i <Dm^-^mzm^ 

"rsm2coffi^^^ (^20^-^^ 15. ^^iJ'y-^^ 

m^i-^m 1 <Dn^^^ (m i (r>^]m^ i s tcti^) 

07"^^^ 'J-y'^W^^ (y^^ V-y<2 5i,Z^ 

^m%:^t>itxmti't^ r t ^nmt-r^. 

[0 0 16] or(7)%0^tC;!)^75>^iijt^MtC^oTH, 
10 0 17] orcO%0^tc;!)^7)^-5iHt^a(-^oTfi, 

nozt^z^Ki. mmmmmzftctzmwi^^y ht. wi 
t. >^ ]j-yiiiim'ik(D^mny=:y 40 

(^-4f^?-^sitcts^) mmm'&^(r>mm.\i^ y h 
twitt^7L&\^yht^m\^^x. ^mn^^y h{Z^-r^ 

it^^t Lxl^^^t^-r^z,t^f^mt't^o 
10 0 18] ^€<omm{zt)^ti^^mmmm:\cts\,'^x. m 
m^-T^n^it^^i^^ mmm2(DK^t:'y h\zM[^x 
-r-f y - y^^n^fr o'f^^^}) —y^m^m {^f so 
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s 

[0 0 19] o^-<7)%^tC;!>^;:i*5ii{tS^SI^^oTli, 

no^t\zx^. mmmmmzft.\:.timWi^yvt. m 

X.. mte^tf ^ t' y h <t . StlfSmiii5j:c/S2 07LSb:' 
[0020] o#-<7)^§qjc;5>x>>sii{t$g©jc:*i>oT#i. 

(0021] or(^^0^|c;5^75^5iHtS^^lCfeoTli. 

m^t. ^mmnti.x^':^hMz\^m(o^n'&\hti 

^^tf ^micom-^^^ (^icom-^^i K :^JDK^i 
2 lets a) ^l5S:ft{t-^tC:fctt60f^»coT{it'«y 

iftlESltDTLStr^y K<l:S>iS*feT*iE5i-9.?¥-^<t:$n 

t. gfIte^lcoffi-^^^7i^P>60«fcW^ai;^(cS':5iNr. 

t L^xmt^micDW.^'^mzm^-t^mz 
(m2<DS-^§§i 5, -r >'i?' y-^< 1 3, 1 
4 , iim^ 16. T^-f >^ y — 1 7 tcts^) <t , mite 

^ 1 co'«-^#^ <t m 2 (om,^^Wt\z ^ 5 KW^^r^^isj 

^(:::bfcorg|*5 3SLIItT^. ^mm2(D'<^^^Wc(om. 

(mi<^W3&§ii Steffi^) t. fiSieSftft 

tfffit's/ h^}t^i-6m2<DW^^© (m2<Dn'^^l 
[00 2 2] o#*(O^P^(C;!i^7!»^5iift3Se{C^oTf^. 

v^-s^-^. y- Ky D-ev?^^^ 

[0 0 2 3] o#'6O^0^(::7)^75^6iift;^&{c:feor»i. 



-5- 




9 

i660KS[^m\ -?:<;oia»^m<t. ^IBiUftT^-iJ^JCiS 

[00 2 4] o#'O^0^{C;5^75^^il{t*&(CiSl>r. gfl 

[0 0 2 5] o#'C>^0J(cX>-75>^iHt:^fe(CfcoT(i. 
y - K y a ^ i: ^ -tK??-^ <!: ^ Wfflr -5 r i: <t 

[00 2 6] 

[0 0 2 7] mui. :^^0^{C;^^7)^5ii«y^Sr^{£ffl$ 

1 (b) ^m^^(r>mf&^m'rmx$>^. ^^m^cDrnm 

{:L^\^^xmintzBm^i±^m^o ^.cJb\ :^mm(r>mmAc 
tLtiti\ tzt^i-^. 20COP t><7)^^-^sif--^t^^ix.'5 
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n^m:t^^mm^m^'r^z.ttLxh^\^\ 

[0028] ^tz. mi (a) (0^^-mzi6\,^X. in 

m^WTiEn^t Lx^-7f.n^^mm'r^:it^z^ k> ^y 

ir y ^'PS^ icifii S ^ <i: pjgg -jr - -^§§ 

r*fe9. 2n^-7r^n^'^l/>-h^nw^^v'-^^m^^ 

-Cfi, 2 tr-^ hcotf^t'^y hcoA;^?lc^LT, 2t:'5/h 

[0 0 2 9] [a 1 (a) <^)^-^§gjc*5i^r. 11 

»iSfHt^ : L c y (^iEco^ftff-^ : vo, vi , 

^T-fetJ. 1 2iJj:t>'l 6Ji;(JD^^T-fe'9, 1 3:JoJ;U^ 
I 4n-(>^\}—y<X^^. 1 5 liSftit-^ : L c y 

(^a!<?:»Sftft^ : vo, VI. wo, wj{C=rS^) 

^^^it^mm^^m 2 (om^^x^ 0. i? ^v"^ > 
LX5z(Dmwi^'y h7^m<Dm'^m^i^!,:h'r^m I <om^ 

m:h-rhm2 <om^^x^^. 

[0 0 3 0] r r r% ±tS??f-^ts:Jo J:t>*ffi-^^(D®jf^^ 

®i;:S-^v>rfi!¥Jc!JiP.^-t-5o ?t<t;tfi, DMT (Disc 
reteMuIti Tone) ^'^^*•^^ffl^^•r . x-^il{t^^T 

9 ADSL (Asymmetric Digital Subscriber Line) il 

m:^^. ttfSXX/HDSL (high-bit-rate Digital Subs 
criber Line) iS{t;^^^co x D S LiS{t;^^;5?Si>S, 

ANSIOTl. 413^{C*5l/^T 

mmit^tix\^^^o txi^s ^mi&(Dmm(om.mcr>\^^x 

[0 0 3 1 ] igi2(i, ^^m\zf)^f>^^mmmm(ommjh 
(Dmf&^Tfk-tmxh^o i2i2tc:»ov>r. jJHI^tmi, m 

:^<OMUX/SYNC CONTROL tcti^) 4 1(CT^S<b:L. #S 

-i^^zc-y^ (CRC : Cyclic redundancy checktcti^) 
4 2. 4 3lcr^'9<^£iiffi=»- K^mPL. ^ bt::. :7 
;*.f7-Kji7-=>U'^'>3 V (SCRAMSFECfctS^) 4 
4. 4 5lcrFECffl=i- KOf^)!JP:foJ:a«>^^^7>://u 

[0 0 3 2] /j^io. ■^/U^:7'U'.y^>^/v'>'^=i>' hu 

— yu4 h—>^y^—yv 9{cm^^x^zn 

50 2o(OgK;55^«9. — ':>\^^ >^ ^J-zf (INTERLEAVE) 
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U 

eaved Data Buffer) K> . h o — v^J^ U 

—y4 6^^^fj:[,^yT—^hv'—^y<yyT (FastOa 
ta Buffer) MgST-^«9. tzt^LilL. ^ 'J—zf^m 
9 -r >'!^ y — y Kt'— :^'^< :y :7 r SSSco;^oiij!i;i>5 

[0 0 3 3 ] -tcom, iH^tT'—^d. h^iw^-^ 
(RATE-CONVERTORjCta^) 4 7. 4 8 ICT h n 
— h^S$:tTt^\ h->'^— iJ^y (TONE 0RDERRIN6 

^ (CONSTELLATION AND GAIN SCALLNGfCti^) 5 0 (CT 

(IFFT : Inverse Fast Fourier transformfcffi^) 

[0 0 3 4] ftg^tC, -Ozf^yVy<=7\yJ\^/i^\}TJ\^y< 
y-7r (INPUT PARALLEL/SERIAL BUFFERIC^S^) 5 2 

^^L. r:^D^>^Dir -^i^v^Z/x^ >^i$^/u-r:f-n 
(ANALOG PROCESSING AND OAClcitS^) 5 

[0 0 3 5] la 3 Ji. ;^^0^(C75^75^5iifta^gco§{tS 

/T-yu^-^ ^ (EItj^cOAN 
ALOG PROCESSING AND ADCtCffi^) 14 UCTP'^/Ui^ 

^^L. iJ'-f A K>>r>'>r =i7>r-tf (TEQjcts^) i4 

[0 0 3 6] B^r^lggWcOiS^C^^b^ilX^^lltT^tLTtT"- 
(INPUT SERIAL / PARALLEL BUFFERtCfg^) l 4 3 [CT 

'>y r/\y^—^t^^^<'7 u-zi^T^— ^^'{^^^^tt. •t<z)^< 

7 l^/^x-iJ'fC^LTffiit^-y ai^^gp (FFT : Fast 
Fourier transformtctg^) i 4 4 (CTffiiS 7— y oi^ 
^^$rtTi/\ ^(^tg. Witm^Y /-^'^^ ^y^^ (FEOtc 
1=9^) 1 4 5(cTJlfiS:^*EOjgiJ;^{b^50fm^tT^o 
[0 0 3 7] ^ LT , /i^ffilS:S«OjSiS;^<t:i5[iS755|itT 

/^>{>y^^—'^)y^{/ (CONSTELLATION DECODER AND GA 
IN SCALLNG«::ti^) 1 4 6 Jzo? h — y y > ^< 
(TONE OROERRINGlcfB^) 1 4 1 \:LX^^f^k\.^m.%%M 
(S;t:1S-8^rfe) *5cto^ h — y y ^-^^siistc j: «9 . 
'>y ry^7^-i$^t;l^m$i^^, -^c^^. i^-h^w^- 
^ (RATE-CONVERTOR(CtS^) 14 8, 14 9{Cj:Sl — 
H^^^^-^-- K^JaH. (DEINTERLEAVEt^te 
^) 1 5 Otcj;^^^-^^^?^ y— 7;j-l7— 



/2 



-=1 U'iJ' v-a (DESCRAM&FEClCtS^) 15 1. 15 2 

>C ^ y y ^ y ^>'^>''>>r 3/ ^ (cycl ic redundanc 
y checkfCti^) 15 3, 15 4\Z.y^^mWK^>lk^% 

>- ho -/u (MUX/SYNC CONTROLlCti^) 1 5 5;5^bS{tv^ 

[0 0 3 8] iiEiciFt-ct 9/:fii{t^^®^c4B^,^rfi. ^ 
^t^<i:il|{s^^c:^ol^T^tt't•i^2ocoS^&-^^ix.. :l(D 
10 2oco8I^S^{^^^55'^t'5w<^:^cJ:l9. */S:li:i<7)2oo 

[0 0 3 9] Ti^J. ±IE<^><t 9*cfl|fiK^tL^iijt3gB(c 

^^v^rf^. Hi (a) [ZTj^-rn^^tK iieiUft^jcio 

i/5 otc-fisj^jtbix. (Hi (b) fc^-r^-^^/i^. ± 
l5S{t^t::*j(t5='>';5^^ U'— '>3 ^'•r — 
;^>5r-y v^i 4 6l'aw^-Jt«bix5o 
[0 0 4 0] l^T. *:^JSco?F^flgJc4aJt6^?-^^ (a§ft 

%rm\c^m^^o ^i*. 13 1 (a) f^i^-r^^-^ifcDi/j^^ 

tcov^Ttft^-r^o 1114 11. -^/u^^-v y r^a^;^^ 

tCiott^ ( (a) #BS) i:. 4t:':yh:3>;^ 

^u-'>3>-(::ilfflpTeg/j:^?-^^(OlS^ ((b) #flS) 
^^i-mr-^So ^<^ib\ ;*:^ffi(7)?f^^.T-fl. 1114 (a) 
(C:^-rJ: 9t-. ^-ffiaC^tSiH^I^ (QAM : Quadrature 
Amp I itude Modulation) LT, y5:<tx.(^. 16QA 
M^r^^ggfflL. ^ y rco^ ^cD2o(;o 

^{t:^^tTt-st««K«i:S/^o, 134 (b) ic^-Tct 

[0 0 4 1 ] ^rT\ TitL2 t'y V(DKtiv'—^\C^\^^ 

x(D^^'-7f.n^\t^%'i=f'r^m^^Wim'r^. ids 

fi, ^St'^ ':^^5'>'W^^Iiom-^.'^Jfi®^?F-riIlT'fe > 

i:, |g|5 (a) ;i54tiPSK (Phase Shi f 
t Keying) ;^^<Oft^.^ja®r*fc "9 . (b) 75U6QA 
40 M;^^CO{t'^,^jagr-fe «9 . ( c ) 755 6 4 Q AM:^iC<^ 

(0 0 4 2] fzt:PL\^. ±iS-r-<T<7)^s^;^^Ojt-^,^. 

ii^. SmiRJjr-fi. ©:4^iJ^twJ: «9tf#t':y h^3?i| 
(iSfi-r-:^) <i: Lr§t5S7!^^^L^^7^-:^'^«l^-r 
z(ot^. tzt^^. m5^m\^^xs:iBm^,^.aioxxf 
bizm^-r^t. \^'-rti(D^^ ms (a) (b) 
50 (c) {ctss) (cioi^-rt, smm^.'^jc&tiSiM,'^ 
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m 

(8: 

<DTU2 \i'^y h/>K (0, 0) (0. 1) (1. 0) 
^^Ju3, U4. us. u6jCoi>ril, -eix-t'ix 

V2, V3, W2. W3 (C^tfSi-^^ 

[0 0 4 3] -tL(cJ:«9. :^^^S<7)f^flg{^io^,^rli. 

;^i5'-?i<^-^fk^^is-r5fci6. -r-<rcofc:'-;/ h^^5'- 
[0 0 4 4] ig£l.>-C. Ati^tltiT{tL2\^y hiD'^my" 
(b) tC^'r^$'-:^^?-^§il(7)»Jmcol^Tlft^^-r6o 

h^. 2 2:fcJ:l/2 3fi. y — y<r-fe . 2 4 il 

m 2 <0^fflW^fi|iEj2^^^? -^-{k^T'fo '9.25 fix 

[0 0 4 5] :i(D^oi,^. ^mm.(r>mm\:i:ts\^^xit. m 
2(Dmm^m^M:^^^^-it^2 4<D'i^mz^ 7^-r>i? 
\)-y<2 5^mfi'r^mj$.t'r^:it\cj:^ ^ iSftx- 

gg<7) =1 3 >- 2 tc J: ^ Sl^ifliS^Sb^Wlc^tT-r 

[0 0 4 6] o?jc, ^— /i<t9F-^§§l?5>e>2 fcfj/ h<oS 
ff-r — 5^:ui, u2 <t 2 b:':y hOTllS-r — ^ : ua, ub 

[0 0 4 7] fzt^i-^. =i>y<-i^3>^2t>^^fj:\^^ii)^m 
X\ iHftT^— ^ : ui, u2 <b!nlg'7^— ^ : Ua, Ub^iS 
ftLfc^-^. §<t{g!ltw4ol^Tfi. Sftft^: ua Ub 

S^tif-^^Sf) ^ffll/^T. TcOi^jtx-:^' : u», U2 




2001-127649 
^Mz^^'f—^ : Ub ' -en-enco^ «9 ITiE 

VI =U2 + Ua (3) 

vo = U2 ( 4 ) 

wi = U2 + u 1 4- Ua + Ub (5) 

W0 = U2 + UI (6) 

[0048J ::<Oct9»r. 5(s:||j|fg<o?i^flgtciov>r«i. ?^ 
■§-SiF^lc±iEt5^ -7KW-^I§ 1 t =^ >'y<-i^ B>2 t^m 

K.^mf^t\^ti^K ztii^cmh-r. tztPLi-^. ±m^y 

^ti. ^mm<omm^cia\r^x^±. ^m:^^tLx. le 
QAM:^^^-mtLxmm^n^f::t)K wntcpgpj 
t(oi^<D^m:^^ (2 5 6QAM^) ^m\^^tim'^ 

[0 0 4 9] o^tc, Ell (b) ^^^^■tm^^(DW}mc 

(QAM) <1:LT. 16QAM;^^^ 
ggffiL. $ bd-^^'l^^^-^ y rc0 9 *,(75 2 0(0 h — >^(C 

— ^^^2<7)fij^^ 1 9 r-?j!4^ij^-r6:i<ttcj: tcO 

Vo, Vi. V2. V3, Wo, Wi. W2. WaJi. ^fh^fL 
^iSjS'ftiR'J^Otib;^ : vo. VI, v2, v3. wo, wi, w 

[0 0 5 0] ^-r. §{tm-^L c y : Vo. Vi , Wo, 

3/ h : uik ' , U2k ' <Z)»»*ffiit : L (uik ' ) . L 

(u2k') (kn^m^m-t) « ^<^*3. jtsc 

(MA Pr/U=f y : Maximum A-Po 

steriori) Z t tt)'^t^\^^^\ fci:x.f^. K 
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(9) 
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75 



16 



[00 5 1] :L<Dt^. ^^>fcgit : L (uik ') . L 
(u2k') li. UT<OX.0\Z^-t^tt^X-^^. 

k')=Lcy+La(Ui k)+Le(Ui k) 



Pr(u^k'"1[|Lcy}) 
Pr(Uik'=0||Lcy}) 



(7) 



[0 0 5 2] 

l-(u2k')==Lcy+La(U2k)+Le(U2k) 



70 



Pr(u2k-=1HLcyi) 
Pr(u2k-=0||Lcy|) 



(8) 



[0 0 5 3] ta^. ^Mm(Omm\Zi6\,^X. L e 
(uik) . Le (u2k) H^^iSffl^^L. La 
(uik) . La (u2k) (11 ogfr(D^^tS^T*fc5*BtI* 

Le (uik) =L (uik') —Ley 
Le (u2k) =L (u2k') —Ley 

X\^^fj:\^^tiib. La (uik) =0. La (u2k) = 0 

[0 0 5 5] o#^tc. ^ >^ U—y<l 3tS^ni 4-C 
^mm^-Lc y t^^mn: Le (uik). Le 

(u2k) {cMLxm^-cD^^mK-^noo tLx. ^2 

^Ley. :foJ:t/5fe(::^mLT:lol/^3t*StrtS^ : La 
(uik) , La (u2k) ^cs-^^.^r. ^SC^Sit : L 

(uik ') . L (u2k ') ^mm-r^o ^om. mw.^ 30 
I 6x\t. nun^i 2 tmmiiZ. o) (lo)^^^ 

V>r. :51^^tt^ : Le (uik) . Le (u2k) ^^mr 
^<7)<1:#. T^^r Vi^' y— y 1 7tC-Cilfe-<#;t^tL^c 
^^tSSiLa (uik) . La (u2k) t 

[0 0 5 6] -^ro^. ±t^.^-7^<m^'^x\t. ±mmm. 
m^(D{B\mct:>rz<:>xi^r)mLmn'r^^t{zx 

(Dn'^^i8t)\ z(DM^±&\t{zmr5^^xm^(Dn'& 

tit:^\it. ^»±Sit75? "L (uik') >0'* Xth 
u 1 k ' ^ 1 <i: L. " L ( u 1 k ' ) ^ 0 " X^ 
uik ' ^0 <t*iJ^L. ^m.±&^t^ "L 

(u2k') >0" r-fcnf^, u2k ' ^ 1 tipJ^L. "L 
(u2k') ^0" X^ti\t. u2k ' SrO ir^^J^-r-So ^£ 
iWlS^tCgm-r^^^Ht-^L c y : V2, V3. W2, 

[0 0 5 7] ^ 



*tf^^^L, Pr (uik ' = 1 I {L c y ) ) Ji. ^fl 
{t-^t^±^^lj : {Ley} ^Sttl&oytt^^T'^tS^n 
Sffi^tS^tfi/ h : uik ';55lT-*>-5«^«5i^^^L. 
Pr (uik'=0| {Lcy))fiuik' ii^OX^^^ 
mmm^^L. Pr (u2k ' = 1 I {L c y ) ) § 
m-^C0^^3?iJ : {Ley) ^Stt^o/t^^fllT'it^^ 
;fi'5^t^t9^t:':y h : u2k ' tJU T-$5^^^?fi^^^ 
L. Pr (u2k ' = 0 I { L c y } ) Jlu2k ' or-fo 

^Wikmrn^^-r. -r/c^^^. (7) (s) ^t*ii. u 

2k ' 2J5 0T-fe5?fe^{cW-r5u2k ' 1 T'^bSfiS^,!:. 

uik ' 7)5 0T-^^m^tcjs?i"r-5uik ' t^ixth^mm 

[0 0 5 4] offc. :toS£§§i 2T-*:i. mriaSffi^^T* 

SiiSracai'r^o ^mnWi: Le (uik) . Le (u2k) 
Ji. ±fS (7) (8) ^tcS-^t^^T. J^T<7)ct e>t^^i- 

-La (uik) ■ - (9) 

-La (u2k) (10) 

iiL2i:'^y h{zyc:tLx^nm^rro^-7f^m^-^t. 
li, v'>7j^/uW5:T'co^'9iTiE^fTe> R-st?f-^ (y- 

[0 0 5 8] 

\cnLxm¥\:&^nozt{:ij:r}. m^:^^<o^mit^z 
[0 0 5 9] ^€<D^m\z^ti\t. ^-^^n^-it^m^z 
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17 

[0 0 6 01 o#'(7)^^{cJ:ixj^. '7>yM.m^t^<— 
10 0 6 1 ] o^'co^0^{^ -^jv^^^ y r^m 

[0 0 6 2] or<7)^0^(cj:n»l\ ^—Ti'^n'^it^mz 
10 0 6 3] ^€(D^m\C^tli^^ ^mm\:f'y\^\cM^ 

[0 0 6 4] o^'<7)%^(cj:nf^. ^^yj^^m^ ty<'- 
m{iLx<Dm^tTiE^rT oR-sn-^ tcDmmizj;:^. ^ 

[0 0 6 5] <:>if<D^mitzxtiiii:. ^i^':^it<D-^m^7!)'^ 

h^S:inm^'<r>TiiL2 tr^/ hi,::MLX^n^^n\^\ S: 
ticx^. ^m:^^(D^imti^i'^^x=i>:^^ u—i^B 

>'t)m±-r^m'^it:ii6i^xh. f+^fio^i/>©:4^ij^a5^ 

[0 0 6 6] ^^'<D^m\zJ:tii^^ ^^yM.mv ty<— 
^hm^r^m.^T^^o^£mm^\^:^\^^xh. ^^^^Kyu 
^fiLX(Dm:^$TiE=^rroR-sn^-t<Dmm\c^^ ^ ^ 

[0 0 6 7] oro^0^(cj:nf^, '^/i^'^^^r 'Jrmm 
.:ff^(r>^mt\cw^x^>:^^ u—\^B>tmi<'r^^ 

m^^h^^mm^o:>TiiL2 n-y h\zMLxmn'^^rr 
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— i^B:y^m:k-r^m^i,z^\^^Xh. t+Sfi60#'(/>e:43j 
[0 0 6 8] ofo^^icjcixl^, ^-n<n^-i\:::^'r^y 

^tu^^ ^^m,(o'm,%^'r y':r\zx.^i^%^m^^m^ 

[0 0 6 9] or(7>^e^tcJ:ix<^, ^^yM.mK^ ty<— 

^hm^^m^i-^xo^jiBm^^cifsi^^xh. v'v.i^yu 
miiLX(Dm^fTiE^n oR-sn^- t(Dmmi,c^^^ ^ 

im 1 ] :^^^Mi,cf)^:^^^mMmmxi^m^tL^n^'^ 
^j:rjm^^<Dmf&^7jk'rmxh^o 

irmx^^o 
^mx^^o 

[1114] ■7>'u^=^^ y r^«iii;^^jcioJt'5 v-^'m 
^^^TT^-rmxh^. 

m 5 ] ^ J\^^m(om^,^Mm^7f^'rmx 
^^o 

m 6 ] ^-^^n^^ 1 (D^^mi&^Tr^'rmx^h. 
30 m?] \c'y hm^m(Dm^7jk-tmxh^o 

m8] m^(D^-:^.n^^<r>m^^^^'tmx;h^o 

m 9 1 v^^(o^-7f.m^'^(DmfSt^^-t^xh^. 

m^ts. 12. 1 6;^JD^^. 13, 14. 2 2. 2 3 

^>^^v-y<. 15 m2(Dmn-^. 17, 25 

:y^V—y<. 18 mii^fJJ^Sf. 19 m 2 COWS 

Si. 2 1 ^1 (D^i^^mm^ii^^n^it^. 2 4 

2(DWm^m^Wj2<^n^-it^. 4 l-^/u^^i^y^:;^ 
40 hx2^/i.^ 42. 43 •^-< i:^ ]} y^ }) 

>yiyi^^^:jLy^ (CRC) . 4 4. 4 5 '7:f'7 — 
K^^~=iU^>>3> (FEC) , 46 'fV'i^'y — 
4 7, 4 8 Ix— hnVx<— 4 9 h — 

yyv^, 5 0 =3:/;:^^ — ^/y^ 

^^^-^r-yv^, 5 1 a?KiS7-y 31^^815 (IFF 

T) , 5 2 >^:7^:y h-/<7 l^/t'/v/y r>'U/^->'7r . 
5 3 r:^D^7'Dir ';/'>>'://7^-< i^^$^/^-r-^o:/ 

=iw<— tj', 1 4 1 r•^D^:?'p-fe•;/'>v^/r-^D:/ 

-7="^ C^i5^/U='>'/<— 142 iJ'-r A K7<-f >''Y3 
50 7-<-tf (TEC) . 143 'O-T'-^ h'>y r/U/^<7 
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UJi<y<yyT. 144 jliig y ^^^015 ( F F 
T) . 145 ilK^hV^ (FEC) . 

14 6 =i>';:^^U— '>3>'iii>'=i — ^/^.f >>^.$r— 

y:^i/, 147 h—^-j^r— i/y >'i/. i4 8. 149 
h=iw<— 150 7='-r y— T'. 15 
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1, 152 v';^ 57— K^7 — :3 >3 153. 
154 ^ 'J ^J^>^y>^y^^:^y^ (c R 

C) . 155 ■=?'/U5^>^l^3/^:;^/i^>'^3>' ho — 



(a) 



[mi] 



U 



2-1 



u 



Jz.y+2 
z-y+1 



-► V 



-► V 



2- y 

3- y-1 



U4 

U2 





U2 












Ua 


-> 

-> 













=1 >/<- V3 > 



-► V, 
-♦•Wo 



(b) 



Ley 



1 

m 2 a)^):c:8g 
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A' switch 

InllahA 

alter second.B 



Ley 
(Wo.w,.Vo.v,) 
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m2] 



44 





SCRAM&FEC 





r42 



46 



INTERLEAVE 



45 



SCRAM&FEC — CRC 



43 



f 41 



MUX/SYNC 
CONTROL 



IT 
\ 



f52 



INPUT 
PARALLEL/ 
SERIAL 
BUFFER 







IFFT 






\ — 


— i 



























50 



r49 



CONSTE- 
LLATION 
ENCODER 
AND GAIN 
SCALLING 



TONE 
ORDERING 



RATE- 
CONVERTOR 



48 



RATE- 
CONVERTOR 



^53 

ANALOG 
PROCESSING - 
AND DAC 



[He] 



U2 



22- 



U2 



► 



^ ► 



D 

1. 



i-21 



-23 



r-24 



^K±) ► 



^ : deinterleaver 



) — ► 


D 










— i> 
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(13) 
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[1^3] 



ANALOG 
PROCESSING 
AND ADC 



142 



TEQ 



147 



TONE 
ORDERING 



146 



145 



144 



143 



CONSTE- 
LLATION 
DECODER 
AND 
GAIN 
SCALLING 



FEQ 



FFT 



INPUT 
PARALLEL/ 
SERIAL 
BUFFER 



155 



153 



.151 



^148 

RATE- 
CONVERTOR 



— CRC 



MUX/SYNC 
CONTROL 



DESCRAM&FEC 



154 



152 



CRC 



DESCRAM&FEC 



149 



RATE- 
CONVERTOR 



150 



DEINTERLEAVE 



Vl O % 
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(14) 
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m4] 



(a) 



Tone 




ex.16QAM x2 



^16 



^32 



= 48 



= 64 



= 80 



(b) 




U6 
U5 
u4 
u3 
u2 
u1 





u2 


► 

u1 


► 


► 





□ >/N'- V 
=U2+Ua 

v0'»u2 I 

Wl"u2+Ul+Ua+Ub J 

\wO*'u2+u1 J 

1 




Tone32:w0'^w3 
Tone33:v0'--v3 



-► v3 



► wO 
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• 



(15) 



m 
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[HIS] 









• 

(1.0) 


(0.0) 






(1'1) 


(o.*i) 









(c) 



■ 

(1001) 


• 

(1011) 


• 

(0001) 


• 

(0011) 


• 

(1000) 


• 

(1010) 


• 

(0000) 


• 

(0010) 










• a 




• 

(1101) 


(1111) 


• 

(0101) 


• 

(0111) 


• 

(1100) 


• 

(1110) 


• 

(0100) 


• 

(0110) 


1 


3 


1 


3 


1 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 


1 


3 


1 


3 


1 ^3 


1 3 


0 


2 


0 


2 


0 2 


0 2 














1 




3 


1 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 


1 


3 


1 


3 


1 3 


1 3 


0 


2 


0 


2 


0 2 


0 2 
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• • • f . 



(16) 
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113 7] 




(a) 



[118] 



4 



101 



m 1 (Dwrnmrn 



->Xi 



r102 


^lOC 


> 


1 * 1 

-f >^ 'J -/N' 








► 
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(17) 
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(51) Int. CI. 7 ^iJie^ .F I f-7a-h' (##) 

HO 4 J 11/00 HO 4 J 11/00 Z 

H 0 4 L 27/00 H 0 4 L 27/00 B 



F^ — A(##) 5J065 AAOl ABOl AC02 AD04 ADIO 
ADll AF03 AG06 AH02 AH15 
AH21 
5K004 AA08 JD05 
5K022 AA02 AA14 AA42 EEOl 
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